Background: The identification of patients' health needs is pivotal in optimising the quality of health care, increasing patient satisfaction and directing resource allocation. Health needs are complex and not so easily evaluated as health-related quality of life (HRQL), which is becoming increasingly accepted as a means of providing a more global, patient-orientated assessment of the outcome of health care interventions than the simple medical model. The potential of HRQL as a surrogate measure of healthcare needs has not been evaluated.
Introduction
Clinical triallists assess a treatment under evaluation according to specific clinical 'endpoints', typically mortality or morbidity, or some measure of health service utilisation, such as length of hospital stay; similar endpoints have become the standard set in national frameworks [1] and college guidelines [2] . Doctors generally record how successful a medical intervention has been in terms of the extent of symptom relief or the technical success of a procedure. Patients, however, measure the impact of disease in terms of general health status and of quality of life and describe the effectiveness of treatment as the extent to which their health care needs have been met.
Managing population health needs is central to modern healthcare systems [3] , regardless of the sophisticated concept and inherent complexity of 'needs'. A well-known definition of needs, which is not without criticism [4] , is 'what people could benefit from health services' [5] ; this draws attention to the importance of measuring the outcome of a health intervention. Considering a medical intervention as successful if it has a measurable favourable outcome may satisfy a target in one national service framework or another but is of limited importance to an individual since it completely ignores the patient's perspective of his or her needs.
Target-driven standards in areas of health care with a high political profile appear to be replacing the concept of universal provision, which warrants quantifying outcomes of health care. Identifying who might benefit from these health services is equally important if scarce resources are to be fully and appropriately utilised. If the goal of care is optimal health, the key marker of success ought to be to ascertain individual patients' health care needs (HCN) and tailor services accordingly.
Developing a comprehensive, valid and reliable HCN assessment tool is not straightforward, requiring the aggregation of information from a wide variety of sources [6] ; this perhaps explains the lack of such tools compared with the more widely accepted quality of life tools such as the Nottingham Health Profile [7] and the Short-Form 36 [8] . Producing a health needs assessment tool involves a qualitative review of professional and patient opinion and all available health service information and a variety of internal checks to achieve validity and reliability.
We hypothesised that there was a direct relationship between health-related quality of life and health needs. If such a relationship were proven, health related quality of life, which is more simply measured, could be assessed in every patient and a more lengthy and detailed analysis of HCN reserved for those with impaired quality of life.
Method
In the absence of an available tool for healthcare needs assessment of patients with coronary heart disease (CHD), we developed our own questionnaire (Nottingham Health Needs Assessment: NHNA), derived from the literature, expert views and information compiled at interview. Following in-hospital testing and amendments, a satisfactory format for the questionnaire was established. The NHNA comprised a wide range of parameters including demographic data, employment, mobility and transport, access to local heath care facilities, information needs and concerns, availability of carers, current health care, accommodation, education, leisure, and social facilities.
Patients admitted to the acute cardiac unit of Queen's Medical Centre, Nottingham with cardiac-sounding chest pain were invited to take part in the study, which had local Ethical Committee approval. All patients participated in a semi-structured interview during the hospital stay.
One month after discharge, patients were sent NHNA and two health-related quality of life (HRQOL) questionnaires (described below) to be completed at home and returned by post. Data from the second test were analysed to compare the needs assessment tool with quality of life questionnaires.
Seattle Angina Questionnaire (SAQ)
This consists of 19 items grouped in five components: physical functioning (SAQ Phys), angina stability (AS), angina frequency (AF), treatment satisfaction (TS), and quality of life perception (SAQ QOL). The SAQ measures broader aspects of CHD effects than other disease-specific tools. SAQ has well-established psychometric properties and can detect physical limitations due to coronary disease, in particular in the presence of when there is co-morbidity [9] . Corresponding well with the Canadian Cardiovascular Society Classification [10] .
Short Form 12 (SF-12)
The Short Form 36 (SF-36) [8] has produced consistent results in several European countries and in a diverse range of conditions; the SF-12 is an abridged form of this. It contains 12 questions from which are derived physical and mental component scores (PCS & MCS) which are as precise as the SF-36 [11, 12] .
Statistical analysis
Data were analysed using SPSS v11. Frequencies, association and correlation, Mann-Whitney test for non-parametric analysis, and comparing means were taken into account. As the majority of variables were in scaling format, Spearman's correlation coefficient was used to detect correlation, considered significant at p < 0.05.
Where major needs variables could be transformed to dichotomous format, as in need for a helper, difficulties in accessing healthcare facilities and satisfaction with health services, receiver operator characteristics (ROC) curves were plotted to establish the sensitivity and specificity of various HRQL domains to detect health needs [13, 14] .
The y axis (sensitivity) on the ROC curve represented the true positive rate, that is the proportion of patients with a low HRQL score in patients who did require a helper and reflects the ability of the specific HRQL domain to detect this specific need. The x axis represented the false-positive rate (1 minus specificity), that is the proportion of patients with a high HRQL score in patients who did not require a helper. This approach was repeated for the other two major health needs. The area under the curve was calculated to compare the sensitivity of each HRQL domain to differentiate patients in most need. This score varied between 0-1, with 1 indicating maximum sensitivity and 0.50 maximum insensitivity [13] .
Results
One patient died soon after hospital discharge and five patients failed to return the questionnaire package despite reminders. Data from the remaining 43 patients (30 male) were available for analysis. Ages ranged from 46 to 88 years with 32% over 75. As a result of their medical problems, 31 patients (73%) had retired, 9 (20%) lost their job, changed to part-time work or were restricted to their home. Main health needs in respect of patients' age are shown in table 1. Mobility 73% (n = 31) had access to a private car and 22% (n = 10) relied exclusively on public transport; two-thirds were completely satisfied with these arrangements. SAQ Physical aspects of quality of life and the SF-12 PCS were strongly correlated with patients' mobility. Those who were pleased with their means of transport had a better HRQL score. (Table 2) Access to health care services Problems in accessing local health care services were reported by 20 patients (Table 1) , independent of age and co-morbidity. Impairment in physical functioning correlated closely with difficulty in accessing health care services, which was stronger in patients with no significant co-morbidity (n = 16; rho = -0.52, P < 0.05). The SAQ Physical detected this health need better than SF-12. (Table  2 ) 
Information needs
The NHNA covered a wide range of information issues, dealing with health services, social services, treatment, nutrition and daily activities in a Likert scale format.
Patients required more information about daily activities (61%), long-term treatment plan (55%) and nutrition (51%), and less frequently about social services (32%).
Only one of the components in informational needs had a weak correlation with HRQL (r= 0.4, P < 0.02). (Table 3) Help needs Eight questions were categorised in this domain to ascertain the extent of any social services input or regular help of another individual; whether the helper had their own needs; whether being a helper posed special difficulties; and any financial and household needs. 51% of the patients were dependent upon another person, particularly older patients (P < 0.001) or those who required regular assistance with daily tasks (Table 1) ; of these, half felt that their helper was having some difficulty in providing care due to living some distance away or neglecting their other responsibilities. Patients already dependent upon a carer had worse quality of life in physical domains (SAQ phys: rho = 0.41, P < 0.01) but no correlation was found with other components within SAQ and SF-12 (Table 2) .
Patients who reported a need for a carer had poor quality of life scores. Co-morbid illness adversely affected HRQL Spearman rho is calculated as correlation coefficient. * indicates significance level (P value) < 0.05, ** < 0.01, and *** < 0.001. Spearman rho is calculated as correlation coefficient. * indicates significance level (P value) < 0.05, ** < 0.01.
scores (SAQ QOL: rho = -0.76; P = 0.01). The provision of a carer was anticipated to lead to a major improvement in quality of life (rho = -0.33 to -0.53).
Health care needs
Patients were questioned about their satisfaction with various health services including GP, hospital consultants, nurse, rehabilitation services, dietician, home help and social worker. Several components were investigated in this domain, including patients' satisfaction with their medical and nursing care, current treatment and a range of available health care services. Seventeen patients (40%) had been seen by a GP within the preceding two months or less; the better the HRQL score, the less demand was made upon on GPs, best detected by SAQ-AF (rho = 0.51, P < 0.001). SAQ-AF was the only HRQL component which correlated with heart disease, patients with angina having worse HRQL scores (rho = 0.37, P < 0.02).
While 28% were mostly and 30% completely satisfied in their ability to make an appointment to see the doctor or practice nurse, 42% found it hard to get to see the GP. One-fourth were dissatisfied with the care they received and 35% complained that the amount of time available to discuss issues with the GP too limited. Patients' satisfaction with referral to a consultant correlated with SAQ-TS (rho = 0.43, P = 0.01).
Forty four percent were not satisfied with dietetic and 23% with rehabilitation services; no correlation was found with HRQL scores. SAQ-TS detected correlation with health care needs components (Table 4) . Mean scores of PCS and MCS in SF-12 were 35.4 and 43.4 in baseline data, which were not statistically different in younger (<65) and older (>65) patients. (Table 5 ) patients with poorer HRQL scores (MCS less than 50 compared with mean score in normal population) had more health needs; these patients, for example, stated more need to a helper aids, informational needs (p < 0.01), and physical aids (p = 0.01). Similar, but less significant, findings were obtained from PCS analysis.
The ROC curves illustrate the sensitivity of various HRQL domains to detect health needs. (Figures 1,2,3) . Area under the curve (AUC) scores are shown in table 6. The MCS in SF-12 was the most sensitive domain in detecting the need for a helper variable (0.78), the SAQ Physical domain for 'access to health services' (0.76) and SAQ satisfaction domain for 'satisfaction with health services' (0.81).
Discussion
Determining health needs on a large scale is not straightforward, as each assessment tool requires access to a wide variety of information sources. A range of instruments might be necessary to define patients' health needs across the broad spectrum of ill health, the lack of such tools Spearman rho is calculated as correlation coefficient.
• indicates significance level (P value) < 0.05, ** < 0.01, and *** < 0.001. Spearman rho is calculated as correlation coefficient.
• indicates significance level (P value) < 0.05, ** < 0.01, and *** < 0.001.
reflecting the difficulty in designing suitable tools. By contrast, a considerable amount of effort has been devoted to the assessment of quality of life and so there are several readily available, validated, off-the-shelf quality of life instruments.
Our patients had lower HRQL scores compared with agematched elder population [15] (table 5) and other normative data [16] , which indicates vulnerability of these patients. A theoretical relationship between quality of life and health care needs analysis has already been proposed [17, 18] and it would not be unreasonable, therefore, to suppose that patients with poor quality of life might have more health (and health care) needs. To date, this has been established in mentally, but not physically, ill patients [19] .
In this study, we observed that the generic SF-12 tool not only identified general problems such as mobility, transport, and dependency upon a helper more readily than did the disease-specific Seattle Angina Questionnaire but also identified problems in patients without significant co-morbidity. Generic measures provided an overview of general health status, which is particularly helpful in a socio-economically diverse population [20] or when comparing the outcome of interventions; their generality, however, limits their ability to define specific services [21] . Disease-specific tools may be more sensitive to subtle improvements in health and response to treatment [22] and more helpful in patients with co-morbid conditions. These findings were established later in our main stage of the project [23] .
We observed that quality of life tools might have potentials to identify specific and general health needs: First, some components of the SAQ such as treatment satisfaction and angina frequency were more likely to be associated with specific health care needs. These findings warrant further investigation in larger cohorts to clarify the correlation between generic and specific HRQL and HNA instruments.
Second, although health needs seem to be inadequately covered by either the generic or the disease specific tool when administered singly, the combination of SAQ and SF-12 did provide a comprehensive assessment of need, which suggests that, together, they make a useful proxy for health needs. This has implications for those charged with identifying population health need, since the administration of 'off-the-shelf' quality of life tools afford a rapid screening test to identify both populations (such as geographic areas or the catchment area of a Primary Care Trusts) and individuals who warrant a more detailed health needs assessment.
Weak correlations in this study could be mainly attributable to the limited sample size, therefore to obtain better results it is essential to recruit more patients. Basing health care needs on quality of life scores necessarily incorporates several sources of uncertainty due to factors such as age, sex, social class and individual patient's health status. In addition, quality of life tools may fail to distinguish between health problems and the desire to get professional attention [24] .
Any comprehensive evaluation of health care ought to involve assessment of not only outcome but also health needs [17] . If the health service is to optimise the use of allocated resources, identification of the needs of individuals and of the local population, whether through a surrogate such as quality of life or formal needs assessment, is an essential first step. In the absence of alternatives to ascertaining the patients' perspective on the best way to meet their needs, quality of life instruments provide a common currency to compare the effectiveness of health interventions and therefore may be deployed to guide resource allocation among competing health programs [25] . 
